Today's engineering systems and machine are so sophisticated that mere energy analysis cannot accurately and reliably describe the thermodynamic behaviour, viz-a-viz the energy changes occurring in these complex systems. Hence, a more efficient and realistic parameter that provides us with useful information about thermodynamic losses and energy efficiency improvement potential is the exergy analyses. Fresh samples of onion fruits were washed with distilled water to remove particles and contaminants that can adversely affect the experimental results. Hence, 36.50 g of the sample at different thicknesses of 0.50 cm, 1.00 cm and 1.50 cm were taken into the cabinet dryer for drying at different temperatures of 65°C, 75°C,85°C and 95°C and the weight loss at each temperature and thickness was determined with the aid of a digital weighing balance. Hence, it was on this premise that the exergy analyses in terms of exergy loss, exergetic improvement potential and exergetic sustainability index of drying process of onion at different drying air temperatures, drying periods and thicknesses in a cabinet dryer was performed.
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Value of the data
The data showed the optimum temperature condition for efficient energy usage during the drying of onion in a cabinet dryer.
The data furnished us with reliable information as regards the energy and exergy efficiency of batch dryers used in various drying processes.
The data examined the effect of particle size on exergy and exergy efficiency during drying processes.
The data give us a hint on the likely sources and location of thermodynamic inefficiencies during drying process and where improvement potential is possible.
The data will serve as guide on dryer selection for various individuals and industries involved in food stuff preservation.
Data
The data obtained from this research work comes from the exergy analysis of drying process of onion in a cabinet dryer. The exergy inflow, exergy of dried product, exergy outflow, exergy loss, exergy efficiency, exergetic sustainability index and exergetic improvement potential were evaluated at various drying temperatures of 65°C,75°C,85°C and 95°C and particle thickness of 0.50 cm,1.00 cm and 1.50 cm. Table 1 showed the exergy inflow at various drying air temperatures while Tables 2a-2d Tables 3a-3d and the exergy loss is  showed by Tables 4a-4d . Similarly, the exergy efficiency of the drying process at different drying air temperatures is presented in Fig. 1a -d while the exergetic sustainability index at various temperatures is described by Fig. 2a-d . Finally, the exergetic improvement potential at different drying air temperatures is vividly presented in Fig. 3a -d. 
Experimental design, materials and methods
The paramount objective of any drying process is the utilization of minimum amount of energy to obtain a maximum amount of moisture removal with a view to achieving the desired product conditions and specifications. Drying is a complex process of heat and mass transfer for removal of moisture from a wet solid. Two separate phenomena are involved in drying. One, moisture must travel from the interior of a material to the surface of that material either by capillary action or diffusion and two, evaporation of the surface water into the surrounding air [1] .
Exergy is a parameter of the second law of thermodynamics and it is defined as the maximum work quantity which can be produced by a system from flow of matter, heat or energy when equilibrium is reached with the environment as reference [2] . Exergy is a combined property of a system and its environment because it depends on the state of both the system and environment. It is neither a thermodynamic property of matter nor a thermodynamic potential of a system and the exergy of a system in equilibrium with the environment is zero [3] . Exergy is conserved only during ideal processes and lost or destroyed in actual processes due to irreversibilities [4] .
Exergy analyses is a reliable method to establish strategies to design, implement and operate many industrial processes in which optimal energy usage is sacrosanct with a view to obtaining relevant information pertaining to plant and operation costs, energy conservation, fuel versatility and pollutants level [5, 6] .
Exergy analysis plays an important role in optimization of drying conditions and drying system performance improvement [7] . 
Experimental Procedure
Fresh samples of onion fruits were bought from local market in otta, Ogun state, Nigeria. The onions were washed with distilled water to remove particles and contaminants that can adversely affect the experimental results. Hence, 36.50 g of the sample at different thicknesses of 0.50 cm, 1.00 cm and 1.50 cm were taken into the cabinet dryer for drying at different temperatures of 65°C, 75°C
,85°C and 95°C and the weight loss at each temperature and thickness was determined with the aid of a digital weighing balance. 
Exergy Analyses
Exergy analyses are typically performed to determine the location, type and magnitude of thermodynamic inefficiencies during drying process by applying the second law of thermodynamics [8] .
The reduced form of exergy equation is given by Eq. (1) below:
Where:
The specific heat of the fresh and dried product C p KJ=KgK ½ was also calculated by using the Eq (2). (9) proposed by [9] as:
where
The exergy inflow represents the maximum amount of useful available energy that is being supplied into any system (e.g batch dryer) to cause a change in either the properties of the system or any material within the surroundings of the system. Exergy inflow can be expressed by Eq. (3) below Since mass flow rate of drying air was evenly distributed throughout the whole cross section of drying chamber, Hence, initial mass flow rate of air is equal to the final mass flow rate of air
Thus,
The exergy destruction, that is, exergy loss resulting from heat loss through the drying chamber can be described by Eq. (7) [10, 11] .
Where T dcavg is the average temperature of the drying chamber and Q ldc is the heat loss by drying chamber which is assumed to be negligible. Hence, Ex ldc ¼ 0 Exergy loss is an energy parameter that is often confused with exergy destruction. It represents the transfer of exergy from a system to its external environment in an irreversible manner (the discharge of a non-useful energy stream into the surroundings) while exergy destruction is an internal phenomenon that characterizes exergy destruction due to irreversibilities within a component of a system (e.g exergy destruction during combustion process).
Exergy loss was calculated by using Eq. (8),
Exergy loss ¼ Exergy inflow À Exergy out flow ð8Þ
Exergy efficiency is a critical indicator of the quality level of the converted energy. The exergy efficiency of a system is maximized when exergy loss is minimized and it is mathematically represented by Eq. (9).
Exergy efficiency ¼ Exergy out flow Exergy inflow ð9Þ
It can also be expressed by Eq. (10)
Exergy efficiency ¼ 1 À
Exergy loss Exergy inflow ð10Þ
The exergetic sustainability index (ESI) is a dimensionless parameter that is based on the exergy analysis and it is defined as the relationship between the input exergy and exergy losses of a system. The parameter provides us with useful information about the process influence on the environment [12] . Improvement on exergy efficiency will naturally translate to higher sustainability index.
Mathematically, it is represented by Eq. (11).
ESI ¼ 1 1 À Exergy efficiency ð11Þ
Exergy improvement potential measures are necessary to increase exergy efficiency with a view to reducing environmental impact by reducing energy losses [13] . lower exergy efficiency would lead to higher improvement potential [14, 15] .
EIP ¼ Exergy loss Ã ð1 À Exergy efficiencyÞ ð 12Þ
